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-20.50271 


11.77550 


1 1 
1 1 


97 


-20.70288 


11.78038 


1 1 


94 


-20.89663 


11.78546 


4 4 




-21.08387 


11.79074 


1 1 
I I 


9fi 


-21.26452 


11.79623 


1 A 
I 1 




-21.43848 


11.80191 


1 1 
1 1 




-21.60569 


1 1 .80780 


11 

1 1 


29 


-21.76603 


11.81386 


11 


30 


-21.91945 


11.82011 


12 


1 


-22.06585 


11.82652 


i ^ 


9 


-22.20516 


11.83311 


17 


O 


-22.33733 


11.83986 


19 


*t 










-22.46226 


1 1. 84677 


1? 


5 
«j 


-22.57990 


11.85382 


12 


6 


-22.69019 


11.86101 


12 


7 


-22.79307 


11.86834 


12 


8 


-22.88848 


11.87580 


12 


Q 


-22.97635 


11.88336 


12 


10 


-23.05668 


11.89104 


12 


11 


-23.12938 


11.89882 


12 


12 


-23.19443 


11.90669 


12 


13 


-23.25178 


11.91465 


12 


14 









-12.71305 


11.73181 


10 


26 


-13.05013 


11.73032 


10 


27 


-13.38383 


11.72904 


10 


28 


-13.71400 


11.72798 


A f\ 

10 


29 


-14.04059 


11.72713 


A t\ 

10 


30 


-14.36343 


11.72649 


10 


31 


-14.68244 


11.72608 


11 


1 


-14.99748 


11.72589 


A A 

11 


2 


-15.30846 


11.72593 


A A 
11 


3 


-15.61527 


11.72619 


1 1 


4 


-15.91776 


11.72669 


4 4 


c 

a 


-16.21588 


11.72742 


1 1 


it 
o 


-16.50945 


11.72837 


4 1 


7 


-16.79842 


11.72957 


4 4 


g 
0 


-17.08262 


11.73099 


A A 
11 


9 


-17.36199 


11.73266 


1 1 
\ I 


4 n 


-17.63639 


11.73456 


1 4 


1 4 


-17.90570 


11.73669 


1 1 
I 1 


19 


-18.16986 


11.73907 


1 1 
I I 


IO 


-18.42870 


11.74167 


4 4 


4 il 


-18.68216 


11.74451 


11 


15 


-18.93009 


11.74759 


11 


16 


-19.17241 


11.75089 


11 


17 


-19.40903 


11.75443 


11 


18 


-19.63981 


11.75820 


11 


19 
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bjrAlu? ^stoif J\s£ 



SO? Jo Jc5> fax 



-23.30141 


11.92268 


12 


15 


-23.34328 


11.93077 


12 


16 


-23.37737 


11.93892 


12 


17 


-23.40366 


11.94711 


12 


18 


-23.42213 


11.95535 


12 


19 


-23.43277 


11.96361 


12 


20 


-23.43557 11.97188 


12 


21 


-23.43052 


11.98018 


12 


22 


-23.41763 


11.98846 


12 


23 


-23.39689 


11.99674 


12 


24 


' -23.36832 


12.00499 


12 


25 


-23.33193 


12.01322 


12 


26 


-23.28773 


12.02141 


12 


27 


-23.23574 


12.02954 


12 


28 


-23.17600 


12.03763 


12 


29 


-23.10852 


12.04564 


12 


30 


-23.03333 


12.05359 


12 


31 














4-j>£ 
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D= -23.389=C J B=33.71667=6 lA 
I (-23.38976)l f x(33.71667)l f =(|-)l f x(6)l f =^U^ 
SIN(B)XSIN(D)=SIN(33.71667)XSIN(-23.389) 

=-0.396984x0.555086=-0.22036 
0.763441 =(-23.38976)fc x(33.71 667)fc =(f)£ x /a 
COS(B)XCOS(D)=COS(33.71667)XCOS(-23.389)=0.763441 

COS(A)=((/)0> 

COS(108)=-0.30902 =(108)C^I 
^j90.833="AI J" lLL*3A^>}JlP 
COS(90.833)=0.0145381 =(90.833)6 

A=^88.6=V" 2L£d*/l 
<~OS(88.6)=0.02443 =(88~6)C^i 

A=^87.7=V" S 
COS(87.7)=0.04015 =(88.7)L>^i 

386.67574 d) ^£d*tf Ad^ti'^ 
285.1 9328*1 L Jl /h>^ 297.439202. L 
4^280. 1 9863± L c3j 
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(b*\JjfdJ^.<£s>L Jjj£ A^DH / L 

-«s-1 1 .94238c3^J<jj£ £/0V£ jTiL-lf \Jf{M<^> 0/ 
f>* cZujfr L 4YUKi^73.08333=73:05= A J> SjU flH 

1 1 .94238=^ JijfcZtfJiij/L/S A 8 
1 1 .93420=^ J^c^lK/^/^jI 7 
0.0081 8= 0A0J» 

?\/(C*4360/ /LlJ-0.59782 wy* \S^? ^(-73.0833) 
£?• J"U ? l/tf 1 1 . 942 38 / (/LU-0. 00 1 66 J^i, 
2l £ L.l.cJuSAr WL^ J,j£2nJt>f4 (W*jf\ 1 .94072 

£*j>b ^;kw^ ^f^J,* ^..75-73.0833= 1.9127^ 
J^>- ^0.127778=^7.6508=1.9127x4 
12.0685=0.127778+1 1 .94072= J^c^jJyt^BjtyiH^ 
fC%60/i/' -f-'/? ( '>^^386.67574j/^LZl^J^yj'JjU6' <, wi 
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ytf^/^60 /cr'^t.J^c-0.5131«^^-vyPl8J^f^18.5131 
Jt jlT fiH^ilf t /Wjr*//>' J 18^-^(f!f' k A*'31 /i>y30.786w<iJ 
y U£ iQy" ^^3iZl Jijj/6.4446A>; f '>' k i>6:31 

-l/ rff^J^ 05:37^>lf JjU£*y If I 1 
^l^p'^/yy^j',^ 

c3>(f Jl /'y l/j/ £ t/'-^285. 1 9328 J/ 4- £ 

^^^280.1 9863 d/#*>fa»i/£ s f, J?.*x()"±i'\$ 

« ±- £ JT J?, TAN [1 +TAN(D - BJ]L [(f-fcjlfc+l J 1 ~U» 

TAN" 1 [2 »TAN(D - BJ] L ~W 

B-D=33.71667-(-23.38976)=57.10643=( ( '-6V 
TAN(B-D)=1.54615=( ( '-6)lt' 
"AiJ'^^J^ ^?\/^ TAN" 1 l^t/ 1 ^ ftf'M^Wll/ 1 
"j"Ji;/Jli>»^1^*l^ w*/ ^1-^^68.55755 
(/ l)h£f&/ L riJl'£)£ J*,J J^£^tx^ 159.48510 

-1/^^44 ^'2^^J^ 
etof&Jf tfyf)*' TAN -1 ji>\/&2~>.Jl>£ 1.54615 
y ^^'(^1/^^1^^/^-1^^74.25174 /il^ "Ate?" 
&/wiJ\s£S>j£ Jbj Ji>£J > < i* 1 99.59205";"^' 
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Cd&i utS-<z_ tftij^^ C^jy '^^348 / yj: 

ujt £jj±' ?lf\/ JlA-i/ <L>- A i/l jt jt^ 
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JljJ 




6>f 


-1 




Jijj 




u 


08:56 


12:36 


04:17 


cJiJ21 


09:17 


12:37 


03:57 




07:48 


12:28 


05:07 






07:53 


12:28 


05:02 




07:12 


12:33 


05:53 






07:05 


12:33 


06:01 




08:02 


12:42 


05:22 


M21 




08:07 


12:42 


05:18 





( 'jFjr&j/sl LaJ/JL^ 'JL*x _ Sin (0)=0=(0)U ^L(/'f-tr> 

i 

JiZ 
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^,L.f'A.£dtJ$d/#> 

17&Vjf£&j£i££\!xt>/txuih^S>9e,Vj£f&-fJly' 

I 

*6*tf#jz~>/j*j£tjz&i£cPvHji}L.\,xfJ? t j" <?--<l. 
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c[>^ ^-Jj^jt u^£.}£<jt j^^w^j: s^.d} jt 

* <L^-ji/>c-J?c-.VJ Sf jMc-t %d)W\f J'ii 
J/J ^ f J^< • AJ ^ 30 ^/ J* </ j/ yjl o?Jb£> 

,^ZJ*^j^J/^/*Z-/i^,:lfcVu^ (1 
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ji 

r 
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/i&ij&t-d? o£ji\jW\Ji2£ '0^{futjijH^y fyC&i^ 
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hi-* 

10 

'- « 
_ ID 



£ U, if jly ii y JVf- Jf" 
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-x^\xMd&£-Jti/w£-x 

e-WtixfJl / /Sh)£x ifjtfixtf //iX^L-bx 
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ix^^wL^Ja? /? ujivAfyiA j A /*? \JL> 
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yi-<L. c/iji/ W 1 ** ijtfUiMr ut t/'^Lt/i^ 

-+.tf\S\$J\s£ 
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t ^c^Jih£^£^/:^£>hjJ^jto)^Jj^JA^^\ f 
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-J? 

J*>£&Jt^f^W*^dlo&\i*4**i m JW<P{p 
£^{fi^*£^^*}AA^i^\SnfM^i\t\^i({f^ 
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j> 9 Aa? i j/ tD jt Ji^-'^f <L C j\ Hfte J & &S. 

-Uryj\A-i/j>sijt\f titers 



161 



162 

^bjjf L tv* y J iifijh/M \f£. >tyjt/ 

\ftfj>->\S fo^C^ C~\J\jt<L-\$/tAJi<£ 

c5 fifty S<£. hJ? z </i/W<f.wJ>V y^ij^i^^oj 

jtf* o\Xs»L jut, ft-^^k./j* u>£>ty 

£ jiJc-jsxf f^\ty/jtlMfJ c^c-f - j '>> /tff 

</ c^'ft- ' L ty Jut "A. & ifW*slL L )J. J \s 

,)tf<^&jtkc^ &4£> £ i/'<A? \Sty So* \S 
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if >jC ^/cff- uJtPi U\ L^/>\f> oil* 

4Jjt^(fxJ/>tf»ijfuf-JJ&^0j.^frS^&\, 
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ui i/i jf*f $-)?tSu? »m»<£c~ of* £ £ UiMj* 

JgfL.AjtjtftKji *L</' ^^2L£L.x<fh£^>fA*- 

tyjipA -x~>\$dtuP* S?if^si/£/ titfui^WfJ^ 

k. ^ fyjr jHr&nf. fx (J* v iLj) £ f^ jr/ti^S 
X^ 3 tSty4r J *£ JiL <zr J* \*<& 0 >J$c~ s x^ s } 
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43-42 A ' ¥\J\$j»£>bSs^j>j**d»dl tj^j.^ 

££dt£u^£x^/^d ( y r £h^^^^^ 
&s\s2L j- } £ Js>i£ h/r 5 \$m/i$ c-WL&b i^yir 

i^ijLu$£\Zh*$jl£;£^>^cL,s>\J^dfc^d'%?^ix 

j£ j: ^j\£ji\,j i >\?4i--x u ''^& £j:i ? ut^i> f&c* ~^Jp. 

^^^^Scjf^Ji^ Jl?.ft<s- jirV'^i if l ?^L£f 1 / 
£j&j\$u , V^x^}^.-j))if'j^?x^}£\jij (/CiLc/i 
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)J? Jr*i*2- Up £J*'\s J? ^ Jj> £ \k 

^c^(tii££s£ 
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±- L SL'^firf! test S> ^j£tf//<T< jf sp\ 

J*> tjft J$-<z- KflU> S'U- *es\j\jjs I / t/f\jL j U 
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45 </\d:b£v^j;s} 

ut hjy Jt ot>/ if S> *a Ji 

C ^s/ clU* Ohi & flj*-^ f if w)/ u£ w/* J£ JLOx/j* 
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SQ/idP-df^ti^j^Cd* 2LS>£ / f t>;d , -*j)J , J(^ 

-^^/cT'>-^(ic^-J4? utr few j'; 



31// 
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o vCv 




JO \ 

i — 1__ — Ji- 




A « 
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32 ^ J£A 
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TAN(y £ I - (y £ I - 



0.249328002832=TAN(14) =14lt'yjl 
if 25wJ J^^l^"!"^^ <^l/u/j^ 31 A/Vl^ 

lU'./li cSjZJ^U* «=~l/'-«=-h!> U\J&Wm2L L U)Ar 
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,^£^21.44999864^/ 

^tt^ U 4_yj(6-90)i? 
4 |2_yj(/-90) itff^^C/* 




; SIN=lf *t C0S=6 . TANGENTS* A 
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F= SIN (DF) 

G1 =COS(LAT)xTAN(LATM) 



G2*SIN(LAT)XCOS(DF) 



G=G1-G2 



L0NG=utJ>.LAT=4t^//C'>i/ 1 

>jl LATM=4t// 
L0NGM=4J> 



Q " COS 



-1 



[i] 



DF=LONG-LONGM 



dj z-jA 80^ S> ^tfjtJ^L Ufktf Ohujrf fcjib'/A 



^tZZAZAj/J^&S* 73:054 J>lfjUj-iM 
-^4-^21.44999864c//yji^J^39:45a^J>l^/jCC? 



33.3333= wOj>-AJ>=<3 
DF=73.08333-39.75=33.33333 

0.54951 =(33.333)lf =(J)l f & 

(J)t>.x (6)if -(6)C>x(^)ii;=6/ 
(0.54951)kx(33.716676)U-(33.716676)£x(39.75)li; = 

■ 



LAT=33:43=33.716676 



33.716676=6=4^/ 
73.08333= 
39.75=(( / )^/Xa u // 
21. 4499986=^ /XoJ> 



LONG=73:05=73.08333 



LONGM=39:45=39.75 



LATM=2 1.4499986 



0.54951 
0.13696 




0.13696- = 



76- = 
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fjjA04 J\s<£0£J?iA A^lM^L 04=1 80+76- 

G1 =COS(33.71 667)XTAN(21 .4499986)=0.32681 

G2=SIN(33.71667)XCOS(33.33333)=0.463768 

G=G1 -G2=0.3268 1 -0.463768=-0. 1 3696 

F=SIN(DF)=SIN(33.33333)=0.54951 

Q=TAN (F/G)=TAN (-0.1 3696/0.5495 1)=TAN (-0.24924) 

=-76.0047 

Q=-76.0047+180=104 

J£ Ju? ^uu- ^^ifeTf^^- lTJ^ ^ i/i; u 
. 4 j Jjj i_ u» ^-vifl J/ * t- jt d) \s J"- Jt 5 J"' 

stf Vju. ^u/^'io^i 



177 

£ if* Ji$. t jf \J £&>-'£. >»)i f- d>SjCt <c £M 

uftutJP Ax i/fViy J^Cf- 

>fh > / L ^ [$>S i-x <£j 

"\£i\"OiJ>»£/f\~idL\jS 






178 
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t/jtl (} t/l f 19 ^?3tJ*\S(? <40 ^/360- t/ 
£ </' ft. *U >J9 2 i{Ji/J% J. ^ i-if 

Uf- >*t/i' J^'6>t/'-f-1 1 fe>*V</ 1 1.11=9^-100 

Xc-sj. \$LJsL bjs^Q} (J 4 I 
&>j%jr A'lf J* i£ wUfif £ cf_£ J?*** 



180 

-<z-0? cZhSjI" J\s£ ^/6>r 

< ^3 /&>'^>j^.^£o}b(\j^£\s>J'f^>s t 
7^£u:/^A7^/(y^Jtohi^L£oh»^/>J!^ 

tfyjtQtjJ^jiJjl ' £*/jirf(\S>[/{ yjr<z>}\//&>f* -1 

fat^4S\f£hjr A -3 

&L-\ ? \/<^fL-\s£&jsfl^luiJx\ J l t t^j)90\> 

0/,ML^txd/i'VSxuZjti\)i/*jJ£fy^ six 
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o 
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Lh u ;ju ^( dfi ^ >Jii 3a i$-^r ^fj ^ d£ 
P' 'J 3^ > f ^ ^ 3u Sliii ^fj Oi<76)o# 

Jti^jiS \L; u£ } ^\ {jti 3l» ci*( Qi jITl IJL* lii 

1 \f*~>/ th^tr^J w^y ^yi^ ^ Lt/yi^C^uCj/wDr 



184 

\£if- f-t-ui/" £/ 'jl/ ,^r s £ur^/j> &> f^^i^Oti 
^(jylP'wXi^^'y jf/tSr^AjS-JZ Jl/^Ajf/ujf 

xb&frij jMf^-ui£f^»L£^,r4->&>£or?^& 

(Pressure)^* ^ ifjrf JL Otfc J?* Jlti f 

(ff^^jt-jl^o&*>v>^&(f>Aj-ji^&$Jj£di^ 
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hjy Jp» J> a JH J" 1 4te <L c/' 4 j/>7^ ^ Zl c^Jy .J (?- if 
<t '&Jt^J>($ •■Jtfx&d ] /^^/ ] Lhs.k>j\f 



186 

J? aL. jCJ/ ti-k £if j-JltJ io>X J"- 0 Ijj-U? [f< 

-01 /fit jfefj^/ jixLs fi> tsjt j* //ifiS- 
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J^. &\ jW^4&\£&\J? 
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Andromeda 


i 


1 


Auriga 




2 


Bootes 




3 


Camaloperdus 




4 


Ophiuchus 




5 


Canis Minor 




6 


Cassiopeia 





7 


Cepheus 




8 


Coma Bernices 




9 


Corona 




10 


Cygnus 


jr; 


11 


Delphenus 


• 1 


12 


Draco 


3" 

c# 


13 


Equuleus 




14 


Hercules 




15 


Lacerta 


J 5 / 


16 


Leo Minor 




17 


Lynx 




18 


Lyra 


A* 


19 
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Pegasus 




20 ; 


Perseus 




21 


Sagitta 


(*t "' 


22 


Serpens 




23 


Triangulum 


^ \\, 


24 


Ursa Major 




25 


Ursa Minor 


J*—ff\ 1_J i 


26 




Aries 




1 


Taurus 


• 


2 


Gemini 




3 


Cancer 




4 


Leo 




5 


Virgo 




6 


Libra 




7 


Scorpius 




8 


Sagittarius 


M 


9 


Capricornus 


J- 


10 


Aquarius 




11 


Pisces 




12 



Fornax 


} 


1 


Horologium 




2 


Reticulum 


si. 
J? 


3 


Hydais 




4 


Eridanus 




5 


Orion 




6 


Lepus 




7 


Columba 




8 


Caelum 




9 


Dorado 




10 


Mensa 




11 


Moroceros 




12 


Canis Major 




13 


Puppis 




14 


Carina 




15 


Pictor 




16 


Volans 




17 


Pyxus 


• 


18 



193 



Chamaelon 




20 


Sextans 




21 


Crater 




22 


Hydra 




23 


Antlia 




24 


Corvus 


• * 


25 


Centaurus 




26 


Crux 




27 


Musca 




28 


Lipus 


cr 


29 


Circinus 




30 


Ophe 




31 


Square(Norma) 




32 


Ara 




33 


Triangulum Australia 




34 


Apus 




35 


Serpense Cauda 


** * 


36 


Scutum 




37 


Corona Australus 




38 


Telescopium 




39 
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Perseus 




40 


Octant 




41 


Aquila 


» 


42 


Microscopium 




43 


Indus 




44 


Pisces Australus 




45 


Grus 




46 


Tucana 




47 


Cetus 


J* 


48 


Sculptor 


\H 


49 


Phoenix 


J* 


50 
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♦. 
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-^jijj (/'^ c/cfW^^> iTt/ 
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j s 




V.I . . 



-■i " . 




1 v~ 
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199 




200 
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$_1O£^0c2j OS ^ X^21 &>f 50/? J* 




;fcO^40000 

JfrtfdL l/I ^ ffji ^1 £tf t)^- tf /i fl") £T j Jp (/ o 
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3_10 CeJj&i o/^^c^ {jjr>.22b* 




204 




/V-^ J£\A& J£\tvi' 4*£\£\£ WLt-fyl/jte-Ut&jc 



205 



[Ssi'k.'i.L ^;)i£-\r\*r sftf^Ci/ jifrftJtis^Jz'iSjrt^iL 

i-i/^Ujy/^V'^- (H600 f tVM&)hs.k l iXfXs~ 

./ jU? J^j* IT oiPii^ ^/ ^>i)Y>* ^y dfc, t 
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SIN(w £ t "(v £ f • 



-^tX 238857 
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tf^t/'i J\sr »Je*jt j(X >jfj£ <=- if' f- f If" >M0i& d l <=- 

<L jLul L.MdL(*<z-jii£t\. l ?f&\S^ i/'-f - {X <f )G0i)A 8 

£u>fr£j)tf^fr[j^u>£uh)0^ty^M^£'<f''rf-[£it 

Oh>VL<L.\j' /uZ24/i J* Jlf. t'tJ,* {Mi/tut J&J\s 

fJ"f/> .Ji£'i/U£ 3fc\£ tto^ji £ \sJX+ 

t\,y}}fdi^^?\r\£jui/e£uifr£j»/u>frtf/^£L,/ 
is^y/f tV'pif £ fJ* >u tt-frsf- &iJti{/. foi»>c- 

iutsr^fJ/jiMi-blZjA \j\^>^jjyj£ /s > 
yJifSlU*/ i/OjI^ Jlf tTtffe if ^ </Llf /' lit \tt ft* 



208 




A a £;* 0.76 £ \JiJ** w5 i£i ^(/^ J? j & A « J* 



S A uf if 
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k/> £ mUs fit J 1 $0>fc£ >-c}&Adl(*fij>J*>L.j>j 



210 

jf'/ >tj> t/i ± jLjl L-x j£ (3,1 5,56,880)ciV Jftj* v/? 



211 
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